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Mainframe Mini Workstation Server Farm Cloud 

1960’s                                                                                            2010’s 

Perpetual licenses Subscriptions SaaS 
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What It Is 
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Example: AWS Amazon Web Services 
                EC2  Elastic Computing Cloud 
                S3     Simple Storage Service 
                SQS  Simple Queue System 

NS!

/)T!
SQS 

AWS 

User 
Internet 
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Advantages for the Provider 

•  /7,.,*;5-!,?!-7&(5!:'5!8,!F5#3!(&#<5!7,*+'85#!

:&8&75.85#-Y!"57#5&-5!;.!7,-8!,?!U&.:4;:82M!

,+5#&>,.-M!5(578#;7;83K!

•  B;<25#!'>(;G&>,.!U3!*'(>+(5W;.<!4,#Z(,&:-!

•  N;*+(;[5:!,+5#&>,.!&.:!;.7#5&-5:!#5-,'#75-!

F;&!#5-,'#75!F;#8'&(;G&>,.!



8   © Raul Camposano, 2011  

Service Levels 

Software as a Service 
PeopleSoft 

Platform as a Service  
Google AppEngine 

Infrastructure as a Service 
Amazon EC2 
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Software-as-a-Service 
2012 Market $21B, 20%CAGR 

Platform-as-a-Service 
2012 Market $9B, 70%CAGR 

Infrastructure-as-a-Service 
2012 Market $2B, 30%CAGR 

Sources: Gartner, IDC, Bessemer 



10   © Raul Camposano, 2011  

C2&8!",5-!68!),-8!

Source: Rightscale 
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Source: Marketspacenext.com 
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Amazon VPC 
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•  “Niche” 
•  ! e.g. as compared to Enterprise SW $220B 
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Open MP:  Open Multi-Processing, API for shared memory multiprocessing, an implementation of multithreading 
MPI:  Message Passing Interface, de facto standard for communication in parallel distributed memory systems 
SGE:  Sun Grid Engine,  open source batch queuing system (or Platform LSF Load Sharing Facility) 

Parametric 
Frequency 

Matrix Solve 

Matrix Setup 
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Example 

•  Design level    Monte Carlo like 
•  Ports    1000 ports 
•  Frequency     100 points 
•  Solver          4 machines, 8 cores each 
•  Speedup scales up to 400,000  8 core machines 

       1000 x 100 x 3 x 6 = 1.8M  
•  !conceptually 
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•  Simulation time 2:51 (˜32x) 
•  Total          time 3:30 (˜26x) 
•  Cloud Cost  $12.24 ($0.71)        
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